INTRODUCTION
Integral approach to the problem of solving environmental pollution also includes the protection of products of plant and animal origin from microbial contamination. Spices are products derived from different parts of various plants and are usually contaminated with fungi. Although spices are present in foods in small amounts, they are recognized as important carriers of microbial contamination mainly because of the conditions in which they were grown, harvested and processed. In addition, because of possible neglects during sanitation or processing, foods containing spices are more likely to deteriorate and also could exert harmful effects, having in mind health risks associated with mycotoxins produced by some fungal genera.
There are more and more indications that primary liver carcinoma and other serious diseases may be induced by consuming food or using raw materials for food processing contaminated with fungi or mycotoxins. Aflatoxins, ochratoxin A and sterigmatocystin proved resistant to heat and have an ability to accumulate in the organism (1-3). Even products stored at low temperatures are vulnerable to some fungi (4) . Fungal contamination of spices usually occurs when spices are not properly dried or when stored in a highly humid environment.
Since the presence of fungi in spices, i.e. foods containing spices has been associated with formation of noxious odors and other adverse effects including the increased risk for mycotoxin formation under favorable conditions, this study was aimed at determining the occurrence of most populations as well as the presence of mycotoxin producers.
EXPERIMENTAL
Experimental material included the following spices: cinnamon, marjoram, clove and caraway, originating from different manufacturers, were sampled from local food stores. Five samples from each spice were provided.
Mycological analyses -Dilution method according to Koch (5) was used to determine total fungal counts in spice samples, in duplicates.
Two nutritive media were chosen: Sabouraud maltose agar (SMA) with antibiotics added (1 ml of 1% chloramphenicol and 1 ml of 1% of oxytetracycline per 100 ml medium) and Maltose yeast extract agar with 50% glucose (MY50G), which is used to isolate and count xerophilic mycopopulations (final medium a w was 0.89).
Inoculated Petri dishes were incubated at 25°C. Results were determined after 5 and 7 days because of the later growth of other fungi.
The identification of isolated fungal species was performed according to the patterns described by Samson et al. (6) .
RESULTS AND DISCUSSION
In Table 1 , shows total fungal contamination of spices. The total fungal count determined on SMA medium ranged from 8.0 for clove to 3.3 × 10 4 per g for caraway. On MY50G medium, the same spices had minimal, i.e. maximal fungal counts, in the range of 6.0-5.2 × 10 4 per g, respectively. Most fungi grew on standard SMA medium but higher fungal counts were determined on medium for xerophilic fungi. Although contamination levels of 10 3 are usually reported (7-13), spice mycopopulation can be quite numerous (10 7 and higher) (14) . Twelve fungal genera and 26 species were detected in cinnamon (Table 2) , of which the most frequently isolated species belonged to the genera Cladosporium and Syncephalastrum (53.2% and 27.1%, respectively). Less frequent were Eurotium (11.5%), Aspergillus (5.5%) and Penicillium (1.4%). Cladosporium cladosporioides was the dominant species, with 47.8% detected isolates. Cladosporium spp. are common fungi found in stored feed of plant origin but they require a w in the range 0.85-0.90 for growth (15) . Among genus Eurotium, the most frequent species was E. herbariorum whereas A. niger was the most frequent species from genus Aspergillus. The most frequent species which belong to genus Penicillium were P. corylophilum and P. glabrum.
Fungi isolated from marjoram were classified into 15 genera and 24 species (Tab. 3). Eurotium spp. was found to dominate the mycopopulation (accounting for 54.3% of isolates). Species belonging to this genus are described by Pitt and Hocking (16) and Beuchat and Hocking (17) as moderate xerophilic. Species with similar classification can be also found among the genera Aspergillus, Penicillium and Emericella. Significant occurrence of Aspergillus spp. was found (28.2% of isolates). Species from the genus Penicillium were detected in 13.1% isolates. Four species were found to be the most frequently isolated: E. chevalieri (30.3%), A. sydowii (19.0%) E. amstelodami (15.0%) and P. chrysogenum (12.3%). Mycopopulation of clove contained the smallest number of fungi. Only 7 species were determined, which belonged to the genera Aspergillus, Cladosporium, Eurotium, Paecilomyces and Penicillium (Table 4) . Either in this case, Eurotium was the dominating genus (57.2%) with two species identified: E. herbariorum (42.9%) and E. chevalieri (14.3%). Paecilomyces and Penicillium occurred in 14.3% of isolates. 
One species from the genus Paecilomyces was identified -P. variotii, which was the most heat resistant species (18) of those found in clove. It has an ability to grow at low oxygen concentrations.
Caraway contaminants included 11 genera and 23 species (Tab. 5). Aspergillus and Penicillium spp. were the dominant contaminants with frequencies in the total mycopopulation ranging from 57.1% to 35.8%, respectively. The most frequently isolated species were A. fumigatus (53.9%), P. commune (24.9%) and P. expansum (7.1%). Frequency distribution of fungal genera which were the most frequent contaminants of cinnamon, marjoram, clove and caraway was the following: Eurotium (90%), Aspergillus (80%), Penicillium (75%), Cladosporium (45%), Rhizopus, Scopulariopsis and Syncephalastrum (25%) (Fig. 1) . The majority of fungal species isolated from the spice samples were toxigenic. Producers of aflatoxins, ochratoxin and sterigmatocystin were dominating (Table 6 ). Typical aflatoxigenic fungus A. flavus, a common cause of aflatoxicoses in experimental animals, including A. niger, which has been proven to synthesize aflatoxin (19, 20) , were detected in 60% of samples.
Ochratoxin A producing fungi (A. ochraceus, P. aurantiogriseum, P. chrysogenum and P. commune) contaminated 30% of samples.
The predominating species with the frequency of 80% were sterigmatocystin producers from the genera Eurotium (three species), Aspergillus (two species) and E. nidulans (one species).
Mandeel (21) detected the presence of potentially toxigenic fungi in 17 spices with Aspergillus spp. and Penicillium spp. dominating, none of which was proved to produce toxins.
Aziz et al. (22) isolated aflatoxin produsing A. ochraeus, A, parasiticus and A. oryzae, ochratoxin A produsing A. ochraceus, P. viridicatum and P. variable and penicillic acid
